Comment Letter to QEX on "Science in the News" - July/August 2000
...using electric power wiring to deliver high speed data
-H there,

| was just reading the Science in the News article in
Jul y/ August 2000 QEX, and | would like to make a comment. Using
electrical distribution wires for high speed data conmunications
could really be a problemif the wires are above ground or in a
structure. The wires are not designed as a transmssion line ...
they will radiate a signal. For instance, if one put in 2 volt p-
p signals on a 500 ohm (effective) line, one mght be talking
about powers like 1 nmv input to the line. This 1s spread over
about 0-10 MHz at 10 MBPS. In a SSB bandw dth, one would have -35
dBm A 40 mdi pol e about 50 feet froma house can hear about -105
dBm So about -70 dB | eakage of the wiring would be required to
produce an audi ble noise floor rise in the receiver. Pushing data
at a higher rate, like 1 GBPS, reduces the HF noise by 20 dB to
-55 dBmin 3 kHz. But the frequencies used now extend to about 1
GHz, wth |eakage becomng a greater problem at VHF and UHF
frequenci es.

If there is just enough | eakage to neet Part 15 requirenents,
which if | renmenber correctly is 30 uv/mat 30 neters at HF, one
woul d expect to receive about 100 uv on 40 neters. If this is
sneared over 10 MHz, there would be no problem But as usual, the
FCC rules are inconplete ... they do not specify a receiver
bandwi dth for the undesired emssion. The rule was witten at a
ti me when nost spurs were discrete frequencies or had a nodul ation

bandwi dth of a few kHz (e.g. AMradio). |In those cases, it didn't
matter. But what if the |eakage is 100 uv neasured over a 3 kHz
bandwi dth? Then it's an S 9 noise signal ... everywhere ... no
matter where you tune your HF receiver ... in every house too

Thi s woul d not be good.

You nentioned Part 15 Intentional Radiators sharing the |SM
bands with Amateur Radio. "Sharing” can really occur only if
Amateur Radio is "Secondary". One w deband (10 Mz w de) signa
that "nmeets" Part 15 em ssion |evels over an unspecified receiver
bandwi dth could render that section of band unusable. If we
assunme a 10 kHz bandwidth for the Part 15 em ssion at 915 Miz,
(200 uv/mat 3 n), one could expect to pick up 10 uv at 50 feet
away in 10 kHz. The receiver noise floor is degraded by sonme 30
dB ... at every house ... not very wusable. If the amateur
transmts with 100 watts, anywhere in that band, he's picked up on
the wires and "jans" the nodem receiver ... resulting in a very
unhappy user. If Amateur Radio is Secondary, then he nust stop
transmtting. The same argunment applies for "spread-spectrun'.
One could inprove the degradation by 20 dB if 10 MBPS data is
"spread” over a 1 Gz band. O course, the electric wiring i s even
| eakier at VHF/ UHF, resulting in a rather poor received signal for
t he nodem But spread spectrum does not need a very good signa
over a flat channel to work well ... but spread spectrum won't
work through the 100 watt HF and VHF transmtters at ny house
Now, 1 GBPS data ... spread to 10 GHz bandwi dth? Maybe. | don't
know.

| guess all | felt conpelled to do was "raise the warning
flag" for the use of electric power wiring for data distribution
It was tried and abandoned in Europe (I heard because the street



lights |eaked too nuch!?). I like the Web. | like ham radio.
They can coexi st. | know that electric wiring data products are
starting to be out there, and | would be interested in hearing of
any interference cases that occur. Right now, | would recomend
that high-speed data be put over "real" transmssion lines, |ike
twisted pair, coax cable, or fiber, to control unintentional
| eakage radi ation.

Once the spectrumis polluted by countless consuner devices,
it's too late. Hobby radio is gone.
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